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Background
Charcot-Marie-Tooth disease (CMT) is the most common
hereditary peripheral neuropathy, with an incidence of 1
in 2,500 [1]. CMT is characterised by the progressive
weakening of the distal muscles and sensory loss of the
limbs, particularly around the foot and ankle resulting in
balance, walking impairments, cavus foot deformity and
lateral instability [2,3]. Clinical anecdotes suggest foot
orthoses designed on the ‘sensorimotor’ paradigm pro-
posed by Lothar Jahrling are beneficial at improving lateral
stability during gait in patients with CMT. The purpose of
this study was to investigate the effect of sensorimotor
orthoses on frontal plane ankle motion in people with
CMT.
Methods
Four males and one female with CMT aged 31 to 64
years volunteered for the study. Each participant were
fitted with an extra depth prefabricated pedorthic shoe
(Gadean Walker Stretch, Malaga, WA, Australia) and a
custom made orthoses prescribed according to the sen-
sorimotor paradigm. Participants completed five walking
trials at a self-selected velocity while wearing the shoe
and shoe with orthoses in a randomised order. Three-
dimensional ankle joint complex motion was measured
using a motion-analysis system. Rearfoot motion was
attained by detachable wand triad-marker through a
window in the heel counter of the shoe. Data were time-
normalised by linear interpolation to the stance phase
and ensemble-averaged across trials and participants.
Maximum and mean frontal plane motion from initial
contact until 50% of stance was calculated. Paired sample
t-tests were undertaken to assess significance between
conditions. Participants were asked to nominate which
condition felt more stable during walking.
Results
Gait velocity was not altered between the shoe (1.16m/s
(0.13)) and orthoses (1.7m/s (0.12), p=0.537). Mean ankle
eversion increased during loading while wearing orthoses
(mean change 3.7° (2.8), p=0.041). Maximum ankle ever-
sion increased during loading while wearing orthoses
(mean change 3.6° (2.9), p=0.051). All five participants
reported a sense of increased stability while walking with
the orthoses.
Conclusions
Sensorimotor orthoses increase ankle eversion in people
with CMT and may provide increased gait stability during
the loading phase of gait.
Authors’ details
1Discipline of Exercise and Sports Science, Faculty of Health Sciences, The
University of Sydney, NSW, 1825, Australia. 2Shoe Tech Pty. Ltd, Pedorthic
Clinic, Dee Why, NSW, 2099, Australia. 3Faculty of Health Sciences, The
University of Sydney/ Institute for Neuroscience and Muscle Research, The
Children’s Hospital at Westmead, Sydney, NSW, 2145, Australia.
Published: 8 April 2014
References
1. Skre H: Genetic and clinical aspects of Charcot-Marie-Tooth disease. Clin
Genet 1974, 6:98-118.
2. Sabir M, Lyttle D: Pathogenesis of Charcot-Marie-Tooth disease. Gait
analysis and electrophysiologic, genetic, histopathologic, and enzyme
studies in a kinship. Clin Orthop Relat Res 1984, 223-35.* Correspondence: caleb.wegener@sydney.edu.au
1Discipline of Exercise and Sports Science, Faculty of Health Sciences, The
University of Sydney, NSW, 1825, Australia
Full list of author information is available at the end of the article
Wegener et al. Journal of Foot and Ankle Research 2014, 7(Suppl 1):A88
http://www.jfootankleres.com/content/7/S1/A88 JOURNAL OF FOOT
AND ANKLE RESEARCH
© 2014 Wegener et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
3. Vinci P, Perelli SL: Footdrop, foot rotation, and plantarflexor failure in
Charcot-Marie-Tooth disease. Arch Phys Med Rehabil 2002, 83:513-516.
doi:10.1186/1757-1146-7-S1-A88
Cite this article as: Wegener et al.: Effect of sensorimotor orthoses on
rearfoot motion in patients with Charcot-Marie-Tooth disease: a pilot
study. Journal of Foot and Ankle Research 2014 7(Suppl 1):A88.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Wegener et al. Journal of Foot and Ankle Research 2014, 7(Suppl 1):A88
http://www.jfootankleres.com/content/7/S1/A88
Page 2 of 2
